New mutations in cloned Escherichia coli umuDC genes: novel phenotypes of strains carrying a umuC125 plasmid.
The umuDC locus of Escherichia coli is required for most mutagenesis by UV and many chemicals. Mutations in E. coli umuDC genes cloned on pBR322-derived plasmids were isolated by two methods. First, spontaneously-arising mutant umuDC plasmids that failed to confer cold-sensitive growth on a lexA51(Def) strain were isolated by selection. Second, mutant umuDC plasmids that affected apparent mutant yield after UV-irradiation in a strain carrying umuD+C+ in the chromosome were isolated by screening hydroxylamine-mutagenized umuD+C+ plasmids. pBR322-derived umuD+C+ plasmids inhibited the induction of the SOS response of lexA+ strains as measured by expression of din::Mu dl(lac Ap) fusions but most mutant plasmids did not. Mutant plasmids defective in complementation of chromosomal umuD44, umuC36, or both were found among those selected for failure to confer cold-sensitivity, whereas those identified by the screening procedure yielded mostly mutant plasmids with more complex phenotypes. We studied in greater detail a plasmid, pLM109, carrying the umuC125 mutation. This plasmid increased the sensitivity of lexA+ strains to killing by UV-irradiation but was able to complement the deficiencies of umuC mutants in UV mutagenesis. pLM109 failed to confer cold-sensitive growth on lexA(Def) strains but inhibited SOS induction in lexA+ strains. The effect of pLM109 on the UV sensitivity of lexA(Def) strains was similar to that of the parental umuD+C+ plasmid. The mutation responsible for the phenotypes of pLM109 was localized to a 615-bp fragment. DNA sequencing revealed that the umuC125 mutation was a G:C----A:T transition that changed codon 39 of umuC from GCC----GTC thus changing Ala39 to Val39. The implications of the umuC125 mutation for umuDC-dependent effects on UV-mutagenesis and cell survival after UV damage are discussed.